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Am. J. Physiol. 207(r): 123-127. 1964.~-In order to study the mechanism of autoregulation of renal blood flow, 36 mongrel dogs were connected in parabiosis according ,to the Brull method. The following determinations were made : a) flow/pressure curves in innervated and denervated kidneys and b) acetylcholine and arterenol infusion in innervated kidneys. The critical closing pressure and the '+un-off" index were also determined in all cases. The results of these experiments show the existence of renal blood flow autoregulation in innervated, denervated, and arterenol-infused kidneys, and the abolition of the autoregulatory mechanism in the acetylcholine-infused kidneys. The run-off index showed a better correlation with renal resistance than with critical closing pressure. and co-workers (9, IO), injecting the blood through the aorta, found that renal blood flow rose markedly with increasing perfusion pressure, and deny the existence of autoregulation.
The present experiments were carried out to determine blood pressure flow relationship. The critical closing pressure was not obtained when the kidneys were not perfectly isolated.
Pressure-time curves were obtained as follows: A clamp was applied to interrupt arterial blood flow. A 52-cm high water manometer was attached distally to the clamp (Fig. I) At every perfusion pressure the corresponding flow is smaller than in noninfused dogs (Fig. 2) The lowest renal resistance to flow was seen at 80 mm Hg blood pressure (Fig. 3) infusion diminished it slightly. When arterial blood pressure decreased to less than 80 mm Hg, an increase in total renal resistance was observed in all cases, this effect being greater during arterenol infusion. Critical closing pressure. Between I .5 and 2 min after occluding the arterial catheter, the critical closing pressure was obtained in the arterial renal segment when the arterial renal flow was less than 0.0014 ml/set. Concomitantly, the pressure in the vena cava was estimated at -I cm of water, corresponding zero level to the renal artery. Figure 4 shows different types of pressure-time curves. The results of this experiment are illustrated in Table 3 .
The pressure fall in the first IO set is different in each case. If a relation is established between the logarithm of the quotient of initial pressure (52 cm H20) and the difference between the intial pressure and the pressure recorded after IO set and the result is multiplied by IOO, a run-off index is obtained (Fig. 4) which correlates better with calculated renal resistance (r = 0.84) (Fig. 5) than with critical closing pressure (r = 0.56). The pressure-time curve during acetylcholine infusion shows a special feature, in the first IO set the pressure fall is greater than that corresponding to the denervated kidneys, but the curves intersect each other a few seconds later, and the final critical closing pressure value of the infused kidneys stays higher than that of the denervated kidneys.
DISCUSSION
The shapes of the pressure-flow curves show the existence of a renal autoregulation adjusted at different levels after denervation and arterenol infusion. The fact that In the appraisal of the renal autoregulatory mechanism one must consider variations in blood viscosity and variations in vessel diameter.
The variations in viscosity seem to play a less important role, since the regulatory mechanism is not hindered by perfusing with homogeneous solutions such as dextran (I 8-r 9). Conversely, reductions in vessel lumen could increase the vascular resistance when the pressure rises, keeping the flow values within a limited range. This lumen reduction could be due to a) augmented extravascular pressure or b) an active muscular phenomenon mediated through the smooth muscle system, as discussed above. Few references may be found in the literature regarding the action of acetylcholine on renal circulation. Hunt (T), Lanari (8), and Scher (14) showed a vasodilator effect on amphibian and mammalian kidneys. Since acetylcholine produces a notable increase of the renal blood flow with the immediate abolition of the renal autoregulation, it is improbable that autoregulation is determined by an increase in interstitial pressure, as Hinshaw affirms (5). This effect of acetylcholine, similar to that observed with papaverine (I 7) and procaine (I 8), seems to indicate the presence of a muscular mechanism which regulates the vessel lumen. As the kidney autoregulates glomerular filtration (16) the site of action of this muscular phenomenon is probably preglomerular, and might be tentatively located in the afferent arteriole.
